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Read Viap

PUL presentation: Context

New: Ag-Eoerestry Sink Inventory.
HewW: We: evaltiated Strategies
Emission; Reductiens and! Costs
Fhemes
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Western Climate Initiative
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Climate Change
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Governor Jon M. Huntsman, Jr.

October 3, 2007 GHG Reduction
| Strategies

State Commitment
to set a GHG
Reduction Goal
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Utahn Emissions lnventony
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Utah Emissions linventony
With' Sink

H Other
W Agriculture

W Transportation CO2 emissions

B RCI (non-electricity) CO2 emissions

B Electricity-related CO2 emissions
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he Challenge ofi the Evaluating 72
BRAC Strategies

Relatively: Short meline
HIghr @uality Woerk
Importance: for Pelicy Inpui
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The Compromise

EecUSed! ol sulset off stirategIes) Dase on
the fiellewing:

s Suppert of the BRAC

s Avoldedl emissions potential
s Preliminany, cost estimates
s Conversations with DEQ
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Categories off Strategies

Majer Strategies
s Examples — clean car and RPS

Strategies withrSmaller Potential

x Examples — community: trees and training
pUIdING managers

Enablingl Strategies
s Examples — public education and R&D
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Strategies withrSmaller Reductions
May: Be: [Highly’ Desirable

Co-benefits
LOWEY COStS
Small strategies; adaup
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Theme #1 — Uncertainty.

WWhat sort of future should we: assume
for the baseline case?

Hew: farwill- Utah Want pushivarieus
stirategies?

How will“they be implemented?
How Will"technology develop?
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Strategy’ Evaluation
Viethodeloay.

AURORAXT

EPIS, Inc.

MW
BYASIE[SINES

Residential
Commercial
Industrial
Tiransportation
Other

Total

190

4,584,480

4,874,385

6,225,124

0

944,452

16,629,041

199l

4,804,367

5,099,450

6,329,559

0

902,414

17,135,490

1907

4,692,201

5,381,192

6,745,021

0

970,970

17,989,474

199
5,123,151
5,441,854
6,743,915
0
975,746

18,284,666
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Methodoelegy — Continued

VMIOBILEG On-Road Vehicle Emissions Viodel
s Baseline/Strategjes

NEMS model
s One transportation strategy.

Many: consultations With experts in Utalh
a flechnical Tieamand individual’consultations

Literature Review

12
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Inventory with 2000 Utah Emissions

m Other

B Agriculture

[ Transportation CO2 emissions

RCI (non-electricity) CO2 emissions

B Electricity-related CO2 emissions
Utah Carbon Sink

—— 2000 Emissions
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Franspoertiation Sector

Uitah’s secend largest contrikutor te GIHES
Spreadsheet approachi to: mest strategies
Medels did infierm a numBEer of strategies
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Franspoertation Baseline

M Transportation CO2 emissions
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Transpoertation Avoldead
Emissions

2012201420162018202020222024 20262028 2030
0.0 1

—&— State Lead by
Example

ldle Reduction

—— Trip Reduction

—— AGGMT

—¥— Low Carbon
Techs




\&‘fj Nicholas Institute for Environmental Policy Solutions

N Micholas School of the Environment and Earth Sciences = Duke University

Transpoertation Avoldead
Emissions; (Withr Clean: €ar)

201220142016 2018202020222024 20262028 2030

—&— State Lead by
Example
Idle Reduction

—>— Trip Reduction

—— AGGMT

—#— Low Carbon
Techs ]
—@— US New CAFE

—+— Pavley
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AnnualrAveided Emissions: (MM

State Lead by Example
|dle Reduction
Trip Reduction

Aggressive Mass Transit
Low Carbon Techs

US New CAFE

Pavley (California Clean Car)

Total (adjusted for overlap)

2020
-0.01
-0.04
-0.16

-0.72
-0.72
-2.99
-3.96

-4.88

2030
-0.01
-0.05
-0.20

-1.37
-3.58
-7.13
-8.83

-10.44

Levelized Cost
$ / tonne

($3)
($69)
($539)
($315)
($55)

negative

18
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Theme' #2 — Policies Interact

OVeriap andf syneray
- [Lew: Caron llechs and Paviey/Clean Car
- Vass) liransit and Smart Grewin

Interaction Impacts et costs and
EMISSIONS

19
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ranspertatien Strategies Comnined

O Transportation CO2 enussions
——PFaolicies Potential Elect. Enussions
—With £25 Carbon Price and Policies
=—2000Level

(=)
o
!
-
=
=
-

0
2005
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Electricity, Sector and
Building and Industral Electrcity: Use

Accounts for aneut 1/3 off Utan’'si GHG emissions

Changes ter these emissiens generally. require
supstantial nvestments

Electricity’ unusuall commodity

21
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Theme #3' — Importance of
Planning and Preparation

Strategies: hased In fiuture require laying
the foundation far 1N advance

Importance ofi enanling| stiiategies

Examplerefi carien capture and
seguestration

22
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Wiy WerlUse a Viodel

Captures complicated regien-wide
INteractions

a [rading, Prices; emissions
Compare o a Spreadsheet appreach

23
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Medeling Vethodeloagy: (Part 1)

AURORA model allewed us to
consider Interactive market effiects

24
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QUESLIeN:

Hoew! should wercount Utahrs aveldead
EmISSIonNs?

25
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Medeling Methedelogy: (Part Il)

Determmined tor captule cost and emissions
effiects WECC-wide and then; count Utan's
shale.

26
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RPS Avoided CO2 Emissions
Within Utah's Boundaries

100,000

I I O Utah Generation -- Pacificorp RPS
2015 2025 2030

(20,000)

(40,000)
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RPS Avoided CO2 Emissions
Utah versus ""Utah Share™ of Region

2,500,000

2,000,000

1,500,000

O Utah Generation -- Pacificorp RPS

1,000,000 - . .
B Share of WECC Avoided -- Pacificorp
RPS

CO2 in tons

500,000 H

2020 2025

(500,000)
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Eellow-lUp @QUESTIeNE

Will" Utah act alone or' in
CONCert wWith other states?

29
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Moedeling Methedoelegy: (Part 111)

\We:r assumed WECC-wide action tor he
similaiter that off Utahl tor accurately,
measure Utah’s share

30
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RPS Avoided CO2 Emissions
Utah Alone Versus Western Action

4,500,000

4,000,000

3,500,000

3,000,000

2,500,000

2,000,000 B Share of WECC Avoided -- Pacificorp RPS
O WECC-Wide RPS

1,500,000
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1,000,000

500,000

2015 2020 2025

(500,000)

(1,000,000)
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Electricity, Baseline

M Electricity-related CO2 emissions

32
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Applying Utal's; Strategies WECC Wide

RES, 20% acress WECC

CCS scales up based oni Utahis — 11% share ol coal generation.
1.3 GW' to — 11 GW, aggressive CCS Is 3.7 GW. ofi replacement

DSM scales up similar ter Nuclear on a demand basis

Uttah’s' emissions avoided: calculated by scaling dewn totall WECC-
wideraveided emissions by Utah'siemissions from; Inventerny: (— 7
10 8.5%)

33
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50000000

Electricity CO2 Emissions Polices
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35000000

30000000

25000000 -

20000000

15000000

10000000

5000000

—e— Business As Usual

—m— Carbon Price $25

—>¢— Combined (DSM 1%,
RPS, CCS retiring)
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Electricity CO2 Emissions Polices
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Electricity CO2 Emissions Polices

50000000

45000000
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20000000

15000000

10000000
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—e— Business As Usual

—m— Carbon Price $25

—>¢— Combined (DSM 1%,
RPS, CCS retiring)

—&— Combined and $25
Carb Price
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Electricity Prices from Aurora

Basze plus £15
—+—Baze

—=— D5

008 2010 012 2004 2016 2018 2020 : 2028 2030




Nicholas Institute for Environmental Policy Solutions

Micholas School of the Environment and Earth Sciences = Duke University

G0Ing Deeper,
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DSM Ini Depth (1):
Avolded EmISSIonNS

——Bunziness Az Uanal

—8—DEM at 1% Sales
=—DEM at 2% of Sales

39
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DSM 1 Deptia (11):
Alternative: Capacity: Changes

B Wnd

O E.efusze

B Matural Gas
I B oal

BusmessDshl 19 DSM 2% Eu'tmet ShI 1% ‘:M 2% Buxulex ShI 1% .‘SM 2%
as Usnal ns‘ US’IlHl aq LTmnI

2010 2020 2[}30
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DSM Iinr Depthar (1H):
Generation: Relative te Business as Usual

Generation Change from Business as Usual

3015 in DSIM scenariosySelect Ye:u , WECCxyyide 2030

DSM 1%|DiSM 2% D‘SM 1% |DSM 2% D-EI'-I 1%|DSM 1% DSM 1% DiSM 2%
20,000,000

U -
= 20,000,000 ]
40,000,000 4
-60.000.000 ® Wind
BEefuse
; -80.000,000 B Natural Gas
B Geothermal
=100, 000,000 B oal
=120,000,000

-140.000,000

-160,000,000
-180,000,000
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Emissions Avolided: firom
Alternative CCS Penetrations

50,000,000

45,000,000

40,000,000

35,000,000

30,000,000

—#—Busmess As Usual
—— 'S Retrofit Lunated
CC8 w' coal retwements (PC & IGCC)

MMt CO2

20,000,000

15,000,000

10.000.000

5,000,000

0
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SO2 Emissions Co-Benefits frem
Alternative CCS Strategies

—— C'C8 Retrofit lunited

—4— '8 new wRetirements
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Cost Per ionne: off Avolded EmISSIons

:--

CCSretrofit CCSreplacement
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Electricity’ Strategies Comnined

m Electricity -related
CO2 enussions
—— Policies Potential
Elect. Enussions
—With 325 Carbon
Priceand Policies
2000 Level

2010 2020
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rem NEWS ! AT THE b
CURRENT RATE OF GLOBAL
WARMING WE SHOULD RE
ABLE TO JUST SWIM OVER

~ |THERE AND EAT HM IN :
- —— [ UNDER. FIVE YEARS ..!

_—— .
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Bullding and Indust
NeR-Electiicity, SECtor

Approximately: 1/6t of the emissions in
Uttal

We: only: guantified ene: stirategy thai
Impacted i
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Bullding and Industral Nen-
Electricity, Baseline

Buildings & Industrial Non-electric
Emissions Inventory for Utah

BECT (non-electriciby ) OO 2 enussions

MMt CO2
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Bullding and Industral Nen-
Electricity, Strategies; Combined

Buildings & Industrial Non-electric
Emissions Inventory for Utah

B R OCT (non-electricity y CO2 enussions
Policies Potential Elect. Enussions

MMt CO2

—— 2000 Level
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Aglicultural Sector

Relatively: smallf centributor te: Utan's
GHGS

Spreadsheet approach tor these
strategies

10)
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Agrculture Baseline

B Agriculture

51
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Biofuels Production - Scenario A
Biofuels Production - Scenario B
Biofuels Production - Scenario C

Manure Management (methane
digesters)

Total (Biofuels B + Methane)

2020
-0.71
-0.71
-1.02

-0.49

-1.51

2030
-1.31
1.31
-1.87

-0.49

-2.36

Levelized Cost

$ / tonne
$159
$38
$29

$2

52
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Agricultural Strategies Combined

mm Ag-related CO2e Emissions =—2000 Level Policies Potential Ag Emissions

N
o)
Q
=
=
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Other Emissions

I Other
—=—2000Level
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e
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fhank You
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